Objective: This study investigated the influence of race, gender, functional ability, and an array of preinjury, injury-related, and sociodemographic variables on life satisfaction trajectories over 10 years following moderate to severe traumatic brain injury (TBI). Setting/Participants: A sample of 3157 individuals with TBI from the TBI Model Systems database was included in this study. Design: Hierarchical linear modeling (HLM) analyses were conducted to examine the trajectories of life satisfaction. Main Measures: The Functional Independence Measure, Glasgow Coma Scale, and the Satisfaction With Life Scale were utilized. Results: Initial models suggested that life satisfaction trajectories increased over the 10-year period and Asian/Pacific Islander participants experienced an increase in life satisfaction over time. In a comprehensive model, time was no longer a significant predictor. black race, however, was associated with lower life satisfaction, and significant interactions revealed that black participants' life satisfaction trajectory decreased over time while white participants' trajectory increased over the same time period. Life satisfaction trajectories did not significantly differ by gender, and greater motor and cognitive functioning were associated with increasingly positive life satisfaction trajectories over the 10 years. Conclusion: Individuals with more functional impairments are at risk for decreases in life satisfaction over time. Further research is needed to identify the mechanisms and factors that contribute to the lower levels of life satisfaction observed among black individuals post-TBI. This work is needed to determine strategic ways to promote optimal adjustment for these individuals. Key words : adjustment, disparities, functional ability, gender, hierarchical and as a result, understanding the factors that influence optimal adjustment and quality of life following TBI is essential.
T RAUMATIC BRAIN INJURY (TBI) is a leading
cause of disability and death worldwide. 1 In the United States, 1.7 million people sustain a TBI annually, and although 4% die from the injury, 96% are treated in an emergency setting or hospitalized to receive acute and rehabilitative care. 2, 3 Medical advances continue to increase the life expectancy of individuals with TBI 4 and as a result, understanding the factors that influence optimal adjustment and quality of life following TBI is essential.
Subjective well-being is one of the most important components of long-term adjustment among persons This study focuses on the predictive influence of race, gender, and functional ability on subjective well-being over the first 10 years post-TBI. These variables represent important circumstantial (race, gender) and intentional (functional ability) factors that can account for significant variance in life satisfaction. Prior research indicates race is also significantly associated with life satisfaction among persons with TBI in cross-sectional 12 and longitudinal studies. 13 Compared to white individuals, black race has been associated with poorer outcomes known to influence life satisfaction including employment/productivity, [14] [15] [16] functional ability, 17, 18 emotional/neurobehavioral functioning, [19] [20] [21] and community integration 22, 23 over the first 5 years post-TBI. These data imply that people from minority groups are at a disproportionate disadvantage for adjustment and outcomes related to life satisfaction post-TBI. Despite this evidence, only a few studies have investigated the influence of race on life satisfaction across long-term recovery.
Research has also found women to have greater difficulties in adjustment following TBI than men 24 and worse overall quality of life. 25 However, gender has been an inconsistent predictor, as one longitudinal study 8 found no significant gender differences in life satisfaction trajectories over the first 5 years postdischarge for TBI. Similarly, studies of functional ability and life satisfaction post-TBI have yielded mixed results. Functional abilities are often defined as the motor and cognitive abilities to perform activities of daily living. 26 Greater life satisfaction has been associated with increased motor independence over the first year postinjury. 9, 27 Both cognitive and motor impairment predicted decreased life satisfaction in prospective studies of long-term adjustment following TBI. 8, 28 However, in a cross-sectional sample of individuals with moderate to severe TBI from 6 months to 5 years postinjury, Corrigan et al 13 found no relationship between functional ability and life satisfaction.
The Traumatic Brain Injury Model Systems (TBIMS) program was developed in the late 1980s to investigate the complex nature of adjustment following moderate to severe TBI, and longitudinal data have been collected on thousands of participants. Although researchers have used the TBIMS National Database to assess the longterm influence of personal, social, and environmental factors on adjustment following TBI, research focused on nonlinear trajectories of individual adjustment has been largely neglected. Hierarchical linear modeling (HLM) was employed in this study to better understand the nonlinear process of adjustment among individuals following TBI in a large national data set. Hierarchical linear modeling is able to solve several problems hindering traditional linear regression analyses by providing a better estimate of standard errors and accommodating for missing data. Thus, this study utilized the TBIMS National Database to extend previous correlational research by using HLM to examine the influence of race, gender, and functional ability-as well as a number of additional preinjury, injury-related, and sociodemographic variables-on trajectories of life satisfaction up to 10 years postinjury.
METHOD Participants
Participants in this study were part of a larger longitudinal project, the TBIMS, which includes 16 level 1 trauma centers. Participants of the TBIMS program receive initial care in an emergency department, followed by management of acute neurotrauma, comprehensive inpatient rehabilitation, and long-term outpatient services. 29 To be included in the TBIMS database, participants must have acquired a TBI defined by "damage to brain tissue caused by an external mechanical force as evidenced by medical documented loss of consciousness or posttraumatic amnesia due to brain trauma or by objective neurological findings that can be reasonably attributed to TBI on physical examination or mental status examination." 30 In addition, TBIMS participants were required to be consecutively enrolled in the TBIMS program with the following inclusion criteria: (1) moderate to severe TBI classification based on intracranial neuroimaging abnormalities, Glasgow Coma Scale (GCS) 31 less than 13 (unless due to intoxication, intubation, or sedation) in the emergency department, loss of consciousness exceeding 30 minutes (unless due to intoxication or sedation), or posttraumatic amnesia (PTA) exceeding 24 hours; (2) at least 16 years of age at the time of injury; (3) admission within 72 hours of injury to an emergency department at a TBIMS hospital; (4) consecutive receipt of acute care and inpatient rehabilitation services from a TBIMS hospital or a comprehensive rehabilitation facility supervised by a TBIMS-affiliated physician; and (5) informed consent signed by the patient, family, or legal guardian to access medical records, laboratory tests, and other relevant health information. Participants of the TBIMS program are representative of a national sample of persons receiving high quality inpatient rehabilitation services. 32 A total of 11,868 persons with acquired TBI between 1989 and 2013 were initially included in the TBIMS database. To assess longitudinal changes in life satisfaction, the criteria for inclusion in this study included the presence of 3 or more measurements of life satisfaction at 1, 2, 5, or 10 years postinjury. As a result, 3157 participants were included. The most frequent cause of injury was motor vehicle accidents (59.64%) followed by falls (17.60%). The distribution of injury severity on the GCS 31 included 33.29% classified as mild TBI, 14.90% moderate, and 51.55% severe, with 776 participants' injuries unable to be classified because of chemical paralysis or chemically induced comas. Participant demographic information appears in Table 1 .
Procedure
During acute care, inpatient rehabilitation, and follow-up appointments (1, 2, 5, and 10 years postinjury), a standard assessment was administered to TBIMS participants or their proxy through in-person interviews, telephone interviews, or mailed self-report questionnaires. The TBIMS data collection and storage procedures were approved by and conducted under the auspices of the institutional review boards of all TBIMS institutions.
Measures

Patient characteristics
Race, gender, and functional impairment were the primary patient characteristics examined in this study, although additional data were included such as age at time of injury, relationship status, weeks in paid competitive employment (WEPCE), earnings during the year prior to TBI, days in rehabilitation, length of PTA, GCS score, and years of education. The GCS 31 is a measure of altered consciousness used to determine injury severity following head trauma, and lower scores indicate greater injury severity. 33 The GCS was administered upon initial admission to the emergency department at either a TBIMS or non- 
Functional ability
The Functional Independence Measure (FIM) is an index of motor and cognitive ability 26 and consists of 18 items with Likert-type rating scales ranging from need for total assistance (1) to complete independence (7) . Items can be divided into motor and cognitive domains. The FIM has been shown to have good internal consistency (Cronbach α between 0.86 and 0.97) with TBI populations and to be sensitive to changes in functional ability from admission to discharge and follow-up. 8, 37, 38 Across all time periods in this study, the internal consistency val- www.headtraumarehab.com ceiling effects can be problematic when examining changes on the FIM over time. 39 Therefore, the FIM subscale scores were linearized using Rasch scaling procedures. 40 Winsteps 3.75.0 41 was employed to fit the data for the Motor and Cognitive subscales to the Rasch partial credit model for polytomous items. Functional Independence Measure items from all time periods were combined into a single Rasch analysis to place the FIM measures from all time periods into a common frame of reference.
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Life satisfaction
The Satisfaction With Life Scale (SWLS) consists of 5 self-report items that provide a global measure of life satisfaction. 43 The following are the 5 SWLS items: ( would change almost nothing. The SWLS was administered at admission to acute care and continuously collected throughout the latest follow-up assessments (up to 10 years postinjury in this study). Responses on the SWLS are recorded on a 7-point Likert-type scale ranging from strongly disagree (1) to strongly agree (7) . Total scores range from 5 to 35 with higher scores indicating greater life satisfaction. Pavot and Diener 44 reported acceptable indicators of internal consistency (Cronbach α = 0.87) and 2-month test-retest reliability (0.84). Previous research has documented the reliability and validity of the SWLS in individuals with TBI. 9, 45 The internal consistency (Cronbach α) of the SWLS across all time periods ranged from 0.86 to 0.91.
Statistical analyses
A preliminary HLM was conducted with a simple random intercept in which the trajectories of life satisfaction were assessed with no predictor variables to determine the appropriateness of HLM via an intraclass correlation coefficient (ICC). 46 An ICC greater than zero provides evidence that HLM should be employed instead of traditional regression techniques due to group-level clustering in longitudinal data, 47 and a relatively high ICC of 0.58 suggested the use of HLM.
All HLM analyses were conducted using the multilevel linear growth modeling program in SPSS (see Kwok et al. 46 for a more detailed explanation). These analyses were first conducted to assess quadratic or cubic trends (used to capture acceleration/curvature among growth trajectories) in the data over time. 48 Pretz et al 10 stress the importance of analyzing linear, quadratic, and cubic trends in longitudinal data to best understand the relationship between the outcome variable and time. The variance components of the quadratic growth model, cubic growth model, and the linear growth model were compared using the Maximum Likelihood Estimation Method and assessed with Akaike's Information Criterion (AIC) to determine the best fitting model.
Five separate multilevel linear growth models were conducted to predict changes in life satisfaction across the first 10 years postinjury. All 5 models included time as a predictor to assess changes in life satisfaction as a function of time. The first model included race as a predictor, the second model included gender, the third and fourth models included functional ability (Model 3 = FIM Motor; Model 4 = FIM Cognitive), and the final model included all variables from the first 4 models with additional sociodemographic, injuryrelated, and preinjury variables (age at injury, relationship status, WEPCE and annual earnings during the year prior to TBI, days spent in rehabilitation, GCS score, days in PTA, and years of education) to determine whether these accounted for any of the effects of time, race, gender, or functional ability from the first 4 models. Because of the large sample size in this study, variance-explained effect sizes (similar to the R 2 in ordinary least squares regression)-namely, R 2 1 (for withinpatient/repeated-measure level) and R 2 2 (for betweenpatient level) proposed by Snijders and Bosker 49 -were computed for each model. These effect sizes are commonly reported in research using multilevel models.
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RESULTS
Preliminary analyses
Descriptive statistics for the SWLS at each time period appear in Table 2 . Within the total sample, there were complete data (N = 3157) for several demographic variables including age at injury, race, gender, and relationship status. With regard to missing data on the remaining variables, the missingness ranged from 97.3% (n = 3073) of complete data for the number of days spent in rehabilitation to 36.5% (n = 1152) of complete data for the SWLS at 10 years postinjury. The mean SWLS score for all participants across all time periods was 21.80, suggesting that on average participants reported slight satisfaction with their lives. 44 
Hierarchical linear modeling
Two HLM analyses were conducted to determine the appropriate growth trend of life satisfaction over time. Linear, quadratic, and cubic growth models of life satisfaction with time as the predictor variable were analyzed to determine the best-fitting model. The variance components of the linear growth model were compared with the variance components of the combined linear, quadratic, and cubic growth model using the Maximum Likelihood Estimation Method by comparing the AIC values between the 2 models (linear growth model AIC = 69,053.910; quadratic and cubic growth model AIC = 69,054.217). The smaller AIC value for the linear growth model along with the lack of significant difference between the AIC values for the 2 models suggested that the more parsimonious linear growth model (evidence of a linear growth trend in the data) should be employed in this study. Therefore, the linear growth model was utilized for all subsequent analyses.
Model 1: Race
The first model assessed the influence of race and time on changes in life satisfaction trajectories across 10 years postinjury. Participants' mean life satisfaction scores across 10 years postinjury for each race are presented in Table 2 . The HLM revealed that time and black race significantly predicted life satisfaction trajectories (see Table 3 ). For the total sample, there was a slight increase in the life satisfaction trajectory. However, black participants had a trajectory that decreased over time compared to white participants. In addition, there was a significant interaction effect between Asian/Pacific Islander race and time: Asian/Pacific Islander participants had an increasing positive life satisfaction trajectory over 10 years postinjury compared to white participants (see Figure 1) . However, only 2.3% of the total within variance R 2 1 and 3.3% of the total between variance R 2 2 were accounted for by the first model suggesting a small effect size of the race predictor.
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Model 2: Gender
The second model examined the influence of gender and time on life satisfaction trajectories. Time was again statistically significant, indicating life satisfaction trajectory increased over time. However, gender was not significant, and neither was the gender × time interaction (Table 3 ), suggesting that life satisfaction trajectories of men and women did not differ over time. The total variances accounted for at both within and between levels were close to 0%.
Model 3: FIM Motor
The third model assessed the influence of FIM Motor scores and time on changes in life satisfaction trajectories. Both time and FIM Motor significantly contributed to the third model (Table 3) . Consistent with the prior models, life satisfaction significantly increased across time. Greater motor ability was associated with an increased life satisfaction trajectory over time. The total within-variance and between-variance accounted for by this model were 8.2% and 11.4%, respectively. These effects ranged between small and medium effect sizes.
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Model 4: FIM Cognitive
Cognitive ability and time were included in the fourth model to determine whether these 2 variables predicted changes in life satisfaction over time. The FIM Cognitive (Table 3) 
Model 5: Additional covariates
To examine whether the effects found in the previous HLM analyses could be better explained as a function of other sociodemographic, injury-related, or preinjury variables, an additional analysis was run with the following covariates: age at time of injury, relationship status, WEPCE and annual earnings during the year prior to TBI, days spent in rehabilitation, GCS score, days in PTA, and years of education (see Table 4 ). Similar to the previous models, black race, and FIM Copyright © 2015 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
www.headtraumarehab.com Cognitive and Motor remained significant predictors of life satisfaction trajectories. Unlike prior models, time was not a significant predictor, indicating that when the sociodemographic, injury-related, and preinjury covariates were held constant, life satisfaction was relatively stable across time. Furthermore, among the covariates, greater age at time of injury and singleness were significantly associated with decreased life satisfaction. Higher life satisfaction was significantly associated with more years of education, higher annual earnings, and fewer weeks in paid competitive employment. The interaction between Asian Americans and time was no longer statistically significant with the addition of these covariates. Nevertheless, a statistically significant interaction remained between black race and time: black participants exhibited a life satisfaction trajectory that decreased over 10 years postinjury compared to an increased life satisfaction trajectory for white Americans (Fig 2) . There was also a statistically significant interaction effect between FIM Motor and time. Participants with less motor ability showed considerable increases in life satisfaction over time while participants with greater motor ability had slight decreases in life satisfaction across 10 years postinjury (Fig 3) . The total within and between variance in life satisfaction accounted for by the fifth model were 22.7% and 31.0%, Copyright © 2015 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited. separately. Both explained variances were indicative of a large effect size.
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Exploratory analyses
Because of the somewhat substantial drop in followup data between the 5-year and 10-year data collections, a series of analyses of variance and chi-square tests were run to determine whether participants with and without 10-year follow-up data were different in either the demographic covariates included in the previous HLM analyses or in their 1-, 2-, and 5-year SWLS scores (see Table 5 ).
These analyses suggest that the only significant differences between participants with and without 10-year follow-up SWLS scores occurred in years of education, annual earnings, and age at injury. In addition, differences emerged on all 3 prior SWLS follow-up scores. However, these differences likely only emerged because of the extremely large sample size in this study, and only 1 effect (years of education) approximated a small effect size according to Cohen's d standards. Therefore, participants with and without the 10-year follow-up data were generally similar.
DISCUSSION
The purpose of this study was to utilize HLM to investigate the influence of race, gender, and functional ability along with an array of preinjury, injury-related, and sociodemographic variables on the trajectories of life satisfaction in individuals with moderate to severe TBI across 10 years postinjury. Although studies of life satisfaction have proliferated, the majority of this research has often studied single time points without accounting for longitudinal trends. To our knowledge, only 1 other study has examined predictors of longitudinal trajectories over more than 2 years. Thus, this study was conducted to extend the knowledge of longitudinal outcomes of life satisfaction using multilevel modeling techniques with a large sample of persons with moderate to severe TBI to obtain unique insights into the trajectories of life satisfaction.
Life satisfaction over time
Variability in adjustment following TBI has resulted in considerable diversity in life satisfaction trajectories and as a result, researchers have reached inconsistent conclusions. [7] [8] [9] [10] 28, 51 In this study, participants' mean life satisfaction scores across all time periods suggested slight satisfaction with their lives on average. 44 Time was a significant predictor of life satisfaction trajectories in the first 4 HLM models suggesting that on average, life satisfaction increased across 10 years postinjury. These findings are consistent with an earlier descriptive study using the same parent sample. 10 Pretz et al 10 found life satisfaction steadily increased until 9.7 years postinjury and then declined until 20 years postinjury with the fastest rate of decline occurring between 19 and 20 years postinjury. Although life satisfaction increased over time in the first 4 HLMs, once additional preinjury, injury-related, and sociodemographic covariates were included in the final HLM (in which the largest effect sizes were obtained), time was no longer statistically significant. Life satisfaction remained relatively stable over time when controlling for these variables. In a review of the state of the knowledge on subjective well-being across diverse populations, Diener 52 noted that adaptation following major life events (such as TBI) is more complex than previously thought. The time and course of adaptation can differ substantially based on the life event and other intervening factors. This study appears to reflect some of the complexities in adaptation noted by Diener 52 and suggests that some of the same factors that are associated with life satisfaction in the general population (ie, income) are also influential among persons with TBI, and time since injury onset is no longer as relevant once these factors are taken into account. As with other life events, environmental factors and individual circumstances existing prior to the event continue to exert an effect on life satisfaction after an initial period of adjustment. 9, 53, 54 Race Consistent with previous cross-sectional research documenting differences in life satisfaction between black and white individuals in the initial year post-TBI, 12, 13 this study indicates that differences in life satisfaction between black and white individuals persist-and perhaps worsen-over the first 10 years postinjury. In the United States, the largest disparities between racial and ethnic groups on health outcome variables occur between white and black individuals. 55, 56 Similar to the current findings, the disparities between black and white individuals on health outcome variables remain significant even when levels of education and socioeconomic status are taken into account. 56 Unfortunately, "race" is usually used as a social constructivist variable for categorization purposes in research, and as such it provides no meaningful information about the psychological or social mechanisms that may influence life satisfaction, generally. Consequently, we are unable to identify specific factors that may account for the different life satisfaction trajectories observed for black and white individuals in this study.
The limited interpretive value of a "race" categorization warrants consideration of certain cultural and racial dynamics that can provide clear directions for policies and services. For example, accumulating research suggests that perceived discrimination in medical settings is higher among black individuals than other racial groups, and it is associated with poor mental and health outcomes. 57 Perceived discrimination adversely affects motivation, health beliefs, self-regulation, and Copyright © 2015 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited. adherence to therapeutic recommendations (eg, outpatient appointments) and it fosters mistrust in service providers and healthcare institutions. 58, 59 Perhaps future study of disparities in rehabilitation outcomes post-TBI would be better served by examining the explanatory, predictive role of factors within specific racial/ethnic groups (eg, perceived discrimination among black individuals). In this manner, studies may identify mechanisms that account for different outcomes that may also be amenable to strategic interventions, services, and policies applicable to specific racial/ethnic groups. This research could also accommodate other factors that contribute to disparities, generally, such as low income and lower educational attainment, 60 to determine if variables like perceived discrimination account for unique variance in quality of life and life satisfaction post-TBI above and beyond these factors. Similarly, rehabilitation and community-based interventions targeting life satisfaction post-TBI should attend to the unique challenges and issues (eg, attitudes toward health/illness, language, health literacy, cultural traditions, valued activities) faced by minority populations to be effective. 61 Compared to white participants, Asian/Pacific Islander participants had greater increases in life satisfaction over time. This finding extends prior research, which has shown that these 2 groups reported similar life satisfaction ratings at 1 year post-TBI. 12 The reasons for the improvement in life satisfaction later in recovery are unclear. As such, this finding warrants future research that might elucidate the reasons for this pattern.
Gender
This study failed to find significant gender differences in life satisfaction trajectories. Previous research provides evidence that gender differences may exist in employment rates, 62 depression, 63 and grief reactions 64 among persons with TBI. These psychosocial variables were not examined in this study. They may prove to be mechanisms through which gender is associated with life satisfaction following return to the community. 65 
Functional ability
Functional ability has been shown to account for significant variance in life satisfaction across time. 8, 27, 28 In this study, higher motor and cognitive independence were associated with higher life satisfaction and of these, cognitive independence accounted for the largest effect size. Cognitive impairment, then, appears to have a greater prospective influence on life satisfaction postdischarge than motor impairment. In general, these results are consistent with previous longitudinal research indicating that individuals with TBI who are able to engage in both motor and cognitive activities of daily living are likely to have greater life satisfaction. 8 Interestingly, in the final model including preinjury, injuryrelated, and sociodemographic covariates, participants with lower motor ability exhibited increases in life satisfaction across 10 years postinjury while participants with greater motor ability had slight decreases in life satisfaction. This pattern suggests that individuals with greater functional impairment at 1 year postinjury possibly have significant decreases in life satisfaction following their TBI, but over time they may learn to better cope with their disability resulting in increased life satisfaction throughout the 10 years postinjury.
Among people in general life satisfaction trajectories are relatively stable throughout adulthood until late in life (ages [65] [66] [67] [68] [69] [70] 66,67 and individuals who incur
Copyright © 2015 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
www.headtraumarehab.com a disability appear to experience a significant drop in life satisfaction that corresponds with the severity of the disability. 68 Optimal adjustment following TBI is a dynamic process that may be best be understood in contextual models that examine the contributions of covarying factors over an extended period of time. 69 For example, individuals with TBI who have greater functional impairment may experience more difficulties participating in meaningful daily activities initially following their injury but over time may develop various strategies to increase their participation which in turn results in greater life satisfaction. In addition, individuals with greater functional independence may be more likely to participate in enjoyable activities and engage in meaningful pursuits immediately following their injury, which serves a buffer against significant decreases in life satisfaction within the first 10 years postinjury. Indeed, active participation in meaningful activities has been associated with increases in positive emotional experiences that facilitate social connections, personal resilience, and life satisfaction among people in general, 70, 71 and these dynamics should also pertain to individuals with acquired disabilities such as TBI. 72 Pierce and Hanks 73 reported that restrictions in participation as a result of functional impairment from TBI accounted for 17% of the variance in life satisfaction. Similarly, Kalpinksi et al 74 found that participation mediated the prospective relationship of functional impairment following TBI to life satisfaction. Additional longitudinal research is needed to examine mediating and moderating demographic, premorbid, and psychosocial variables such as participation to better understand the underlying mechanism between functional independence and life satisfaction.
Additional covariates
Similar to previous research, higher life satisfaction was significantly associated with greater years of education, 75 higher annual earnings, and fewer weeks in paid competitive employment prior to the injury yet were employed. 76 At least 1 other study also examined premorbid marital status, education, and productivity as well as demographics and injury severity; however this study only examined relationships with life satisfaction at 1 year. 75 Davis et al 75 did not find significant relationships with injury-related variables and most demographics, but did find better life satisfaction at 1 year postinjury for those who were younger and had greater years of education.
General population studies have often found relationship status and employment influence life satisfaction. 52 These studies examined status on these variables concurrent to the measure of life satisfaction. Other studies of life satisfaction in persons with TBI that included concurrent variables have yielded findings similar to that obtained with general population studies. 9, 77 The current finding that fewer weeks of paid employment preinjury was associated with better life satisfaction appears paradoxical in light of other findings of positive relationships between current employment and life satisfaction. This may suggest that premorbid employment is a poor proxy for postmorbid employment, as indicated by low return to work rates following TBI.
Clinical implications
It is imperative that rehabilitation professionals identify the mechanisms that influence lower levels of life satisfaction observed among black individuals who incur TBI. Understanding these factors will inform clinical practice and policies that should, in turn, improve overall outcomes and quality of life over time. Relevant research indicates this may involve consideration of patient-provider interactions, experiences of perceived and everyday discrimination, issues of trust in institutional and professional service, and strategic ways to attend to environmental and social disparities. [56] [57] [58] [59] At a minimum, clinicians should recognize the diverse sociodemographic and unique issues experienced by individuals from ethnic/minority backgrounds, generally (and among black individuals, specifically) that may affect quality of life following TBI.
This study underscores the importance of functional abilities in life satisfaction following TBI. Cognitive abilities (as assessed the FIM component) had the largest effect size of all of the variables examined in the prediction of life satisfaction trajectories. Motor abilities were significantly predictive of life satisfaction as expected, although the final model implies this relationship may be more complex than clinically and theoretically assumed. Generally, these findings are consistent with rehabilitation efforts to return individuals to maximum functioning and increased independence. Transitional care (eg, home-and community-based therapies) may be essential for continued improvements following return to the community to facilitate gains and in the process, promote life satisfaction.
Limitations and future directions
Although the TBIMS database includes the largest sample of individuals with TBI available, there are limits to the generalizability of this study. The TBIMS database includes individuals with moderate to severe TBI who have received state-of-the-art acute and rehabilitative care, and the results of this study can be generalized to individuals with TBI who receive similar services. There is limited generalizability to individuals with mild TBI and those who receive limited or no rehabilitation. Furthermore, research by Corrigan et al 78 suggests that there may be systematic biases in follow-up data within Copyright © 2015 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
the TBIMS database due to higher dropout rates among individuals with a history of drug or alcohol abuse, persons from socioeconomically disadvantaged groups, and individuals who acquired their TBI through violence. Indeed, black and Asian race yielded a small-sized effect in the prediction of life satisfaction trajectories over the first 10 years after TBI, and this finding could be due in part to differential enrollment or attrition of these 2 groups relative to the white participant group. Although a focus for future research in this area should be differential study enrollment and attrition by race, it should be noted that in the exploratory analyses, the demographic covariates showed very small or nonexistent differences as a function of participants having or not having 10-year follow-up data, so this concern can be tempered slightly.
This study is also limited by the reliance on self-report measures and a failure to include detailed neuropsychological data describing the extent of participants' injuries. Therefore, it is uncertain whether cognitive problems of participants may have influenced their responses on the self-report measures (eg, impaired self-awareness in response to life satisfaction; memory impairment, particularly in the initial years post-TBI). However, Johnston and Miklos 51 suggest there is little to " . . . no evidence that assessments of function and [quality of life], based on persons with TBI in the community are significantly less valid or reliable than reports from other individuals" (p S33). Furthermore, rehabilitation theory places considerable emphasis on the subjective experience of individuals with disability that can be best understood from the individualized perspectives of individuals with TBI. 5 In addition, more than 50% of the sample reported earning less than $30 000 per year, producing a cautionary note about the generalizability of the sample to the overall US population. With this figure in mind, it is uncertain what proportion of the sample was on social security or public assistance. These data are not available in the TBIMS database but may be important for future research to take into account, as public assistance, or lack thereof, has the potential to affect one's resources and satisfaction with life over time. Similarly, the Asian/Pacific Islander proportion of the sample is underrepresentative of the overall US population, the black proportion slightly overrepresentative, and the Hispanic proportion very underrepresentative. Differential racial representation in clinical studies has been well-documented in the previous research on health services use, with some studies similarly reporting an underrepresentation of Asian and Latino participants. 79 Although this differential representation is not unique to this study, caution should be taken in generalizing these findings to the overall US population. However, this study is probably one of the most generalizable of any published to date, given the size of the sample.
Despite these limitations, this study provides a meaningful advancement in the understanding of long-term life satisfaction trajectories following TBI. This was the first study to examine the influence of race, gender, and functional ability on life satisfaction trajectories utilizing the TBIMS database. The results from this study suggest life satisfaction remains relatively stable over time when controlling for numerous preinjury, injury-related, and sociodemographic variables. Compared to white participants, black participants experience greater decreases in life satisfaction over time, and greater functional independence appears to be associated with increased life satisfaction.
Future longitudinal research should continue to utilize advanced multilevel-modeling statistical techniques including HLM. With the increases in life expectancies in recent years for individuals with TBI, future HLM analyses will need to reassess the results from this study to better understand adjustment processes well beyond 10 years postinjury to 20 years postinjury and beyond. 10 Future studies would also benefit from the use of the time-varying equivalents of the covariates used in this study. For example, employment status and income tend to change substantially postinjury and could be meaningfully associated with changes in life satisfaction. Additional variables (eg, depression, social integration, participation, pain, substance use, spirituality/religion, health literacy, satisfaction with social support) could also be added to the present model to uncover other underlying, complex mechanisms that account for changes in life satisfaction following TBI. Measures of quality of life other than life satisfaction may also provide unique insights into the dynamic and multifaceted adjustment processes postinjury. 7 Rehabilitation researchers and clinicians alike would benefit from greater understanding of individual and racial/ethnic differences in long-term adjustment trajectories as they pursue rehabilitation care and research to improve the quality of life among all persons with TBI throughout the lifespan, particularly those who may experience disparities in long-term quality-of-life outcomes.
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